Abstract Experimental autoimmune encephalomyelitis (EAE), an experimental model for multiple sclerosis, can be induced through inoculation with several different central nervous system (CNS) proteins or peptides. Modulation of EAE, resulting in either protection from EAE or enhancement of EAE, can also be accomplished through either vaccination or DNA immunization with molecular mimics of self-CNS proteins. Previously published data on this method of EAE modulation will be reviewed. New data is presented, which demonstrates that EAE can also be modulated through the administration of the β-(1,3)-Dglucan, curdlan. Dendritic cells stimulated by curdlan are involved in the differentiation of the interleukin-17 producing subset of CD4 + T cells that are recognized effector cells in EAE. Using two different systems to study the effects of curdlan on EAE, it was found that curdlan increased the incidence of EAE and/or the severity of the disease course. 
Introduction
Experimental autoimmune encephalomyelitis (EAE) is a commonly used animal model of multiple sclerosis (MS), an inflammatory demyelinating disease of the central nervous system (CNS) [reviewed in (Tsunoda and Fujinami 1996) ]. The EAE model is used to investigate the possible autoimmune etiology of MS. EAE can be induced in many species of animals to include the rat, mouse, rabbit, guinea pig, and monkey. Factors, such as age, sex, and commercial source of the animal, influence an individual animal's susceptibility to the induction of EAE [reviewed in (Tsunoda and Fujinami 1996) ].
Active EAE can be induced through inoculation with spinal cord homogenate or with many different CNS proteins or peptides emulsified in complete Freund's adjuvant (CFA) [reviewed in (Tsunoda and Fujinami 1996) ]. The proteins/peptides commonly used to induce EAE are the proteins that comprise myelin and include myelin basic protein (MBP), myelin proteolipid protein (PLP), and myelin oligodendrocyte glycoprotein (MOG) [reviewed in (Tsunoda and Fujinami 1996) ]. PLP is found in CNS, has a molecular weight of 30 kDa, and is highly hydrophobic [reviewed in (Sedzik 2008) ]. PLP is a transmembrane protein that traverses the myelin lipid bilayer four times and as such, can act as a proton channel. MBP is a major phosphoprotein of the CNS, has a molecular weight of 18.5 kDa, and has a stable coil conformation in solution. A recently proposed function for MBP is in membrane aggregation. MOG is a minor component of the myelin sheath comprising only 0.05-0.1% of the total myelin protein. MOG has a molecular weight of 25 kDa, and its function within the CNS remains unknown [reviewed in (Sedzik 2008) ].
Passive EAE can be induced through adoptive transfer of myelin specific T cells into naïve animals [reviewed in (Tsunoda and Fujinami 1996) ]. EAE is predominantly mediated by autoreactive CNS specific CD4 + T cells; however, myelin specific CD8 + T cells also play a role as suppressor/regulatory T cells or effector T cells in EAE pathogenesis. In terms of a regulatory function for CD8 + T cells, early studies employing either antibody depletion of CD8 + T cells or genetic knockout of the CD8 gene and more recent studies using the B10.PL strain of mice suggest that CD8 + T cells may perform a regulatory function in EAE; it has yet to be determined whether the regulatory activity is mediated by myelin specific or nonspecific T cells [reviewed in (Goverman et al. 2005) ]. In terms of an effector function for CD8 + T cells, Goverman's group has demonstrated that adoptively transferred MBP specific CD8 + cytotoxic T lymphocytes (CTL) can mediate autoimmune CNS disease; furthermore, the clinical signs and distribution and type of lesions are distinct from those seen in CD4 + T cell-mediated disease and the CD8 + CTL-mediated lesions are much more characteristic of MS lesions [ (Huseby et al. 2001) ; reviewed in (Goverman et al. 2005; Ji and Goverman 2007; Rodriguez 2007) ]. In addition, Sun's group has demonstrated that MOG specific CD8
+ T cells can function as effector cells in EAE and mediate demyelination (Sun et al. 2001 ). C57BL/6 mice immunized with the MOG 35−55 peptide in CFA generated encephalitogenic CD8 + T cells that, upon adoptive transfer, resulted in a more severe disease than direct immunization (Sun et al. 2001) . Therefore, both CD4 + and CD8 + T cells play a role in EAE pathogenesis and most likely MS pathogenesis as both CD4 + and CD8 + T cells are present in the lesions in both MS and EAE [reviewed in (Johnson et al. 2007) ].
The clinical course of EAE can be variable, as is the clinical course of MS. For active EAE, the clinical course depends on both the species of animal inoculated and the particular protein/peptide used for inoculation. For passive EAE, the clinical course again depends on the species of animal inoculated and also on whether CD4 + T cells, CD8 + T cells, or a mixture of both are adoptively transferred. Some animals experience an acute monophasic disease course, whereas other animals experience a chronic relapsing and remitting disease course [reviewed in (Tsunoda and Fujinami 1996) ]. Clinical signs include weight loss, ataxia, incontinence, and flaccid or spastic hind limb paralysis (Fujinami 2001) . Lesions in EAE and early acute lesion in MS are characterized by inflammation and often demyelination; however, the lesions in EAE are predominantly observed in the spinal cord while MS lesions are more common in the brain (Fujinami 2001 (Tsunoda and Fujinami 1996) ]. The clinical course of EAE has also been modulated through the administration of various CNS proteins/peptides. Here, we will review the previously published data on modulation of EAE using CNS proteins/peptides and introduce new data on modulation of EAE through the administration of curdlan. Modulation of the clinical course of EAE could be a useful animal model for the disease exacerbations that occur in MS patients in association with viral infections [reviewed in (Libbey and Fujinami 2009)] . In contrast to viral infections, no immunization or vaccination has been associated with exacerbations in MS [reviewed in (Fujinami 2001) ]. The development of defined, predictable, and reproducible ways to modulate the clinical course of EAE will lead to a greater understanding of the pathogenesis of the disease and to treatments for EAE which may be translated into treatments to prevent either the development of or relapses/exacerbations of MS.
Protection against EAE
One means of modulating EAE is to protect the animal against later development of EAE through vaccination. MBP 1−11 , with the first amino acid acetylated, is the major encephalitogenic peptide from MBP for PL/J mice (Zamvil et al. 1986; Fritz and McFarlin 1989) . PL/J mice infected, via tail scarification [10 6 plaque forming units (pfu) per mouse], with recombinant vaccinia virus (VV) encoding an encephalitogenic peptide of rat MBP (MBP 1−23 ) [construction of recombinant VV is as described in (Barnett et al. 1993; Barnett et al. 1996) ] do not develop CNS disease and are protected from developing EAE following challenge 5 weeks later with either whole guinea pig MBP protein (200 µg per mouse) or an acetylated MBP 1−20 peptide (150 µg per mouse) in CFA (Barnett et al. 1996) . Furthermore, the mice were tested for delayed-type hypersensitivity (DTH) reactivity to MBP which is seen in mice that develop EAE. MBP (10 µg) was injected into the right ear of the mice (with PBS as a control in the left ear) 14 days post-MBP challenge; it was found that swelling assessed at 24 h was significantly reduced indicating a decreased DTH response in vaccinated mice (Barnett et al. 1996) . The 5-week recovery time following the vaccination allows the animals to clear VV (McCoy et al. 2006 ). This protective affect was found to be mouse strain specific (genetic susceptibility) and encephalitogenic determinant specific as well as challenge antigen specific (Barnett et al. 1996) . The lack of acetylation of the first amino acid of the MBP peptide as it is synthesized from the recombinant VV could be a factor in the observed protection. In addition, based on the reduced DTH response and other data, the protective affect was hypothesized to be mediated by either anergy or apoptosis of the effector CD4 + Th1 cells (Barnett et al. 1996) .
Enhancement of EAE
Another way to modulate EAE is to administer substances that enhance the subsequently induced disease. SJL/J mice infected, via tail scarification or intraperitoneal (i.p.) injection (10 6 pfu per mouse), with recombinant VV encoding the complete coding region of rat PLP do not develop CNS disease but are susceptible to development of an enhanced first clinical attack with early onset following challenge 5 weeks later with various encephalitogenic PLP peptides (PLP 139−151 , modified versions of PLP 139−151 , PLP 104−117 , PLP 178−191 ; 150 µg per mouse) in CFA (Barnett et al. 1993; Wang and Fujinami 1997) . Peptides from PLP that are known to be encephalitogenic for SJL mice include PLP 104−117 , PLP [139] [140] [141] [142] [143] [144] [145] [146] [147] [148] [149] [150] [151] [reviewed in (Sobel et al. 1994; Tuohy 1994) ]. This enhancement affect was found to be challenge antigen specific and was hypothesized to be mediated by a combination of CD4 + T cells, CD8 + T cells, and anti-PLP antibodies (Barnett et al. 1993; Wang and Fujinami 1997) . However, when these mice were followed beyond the enhanced acute phase of disease (2 months post-EAE induction), the chronic relapsing-remitting phase of the disease was found to be suppressed as the mice had fewer relapses, decreased CNS pathology (demyelination), and decreased inflammation (meningitis and perivascular cuffing; Wang et al. 1999 ). This near permanent remission state was hypothesized to be mediated by decreased T cell reactivity (unresponsiveness or regulated suppression) to the encephalitogenic PLP 139−151 peptide (Wang et al. 1999) .
By using a VV vector to introduce CNS proteins into the animal, the self-CNS proteins are presented by VV infected cells endogenously through the major histocompatibility complex (MHC) class I pathway (Barnett et al. 1993 ). This route of presentation allows examination of the CD8 + T cell response. Other routes for introduction of CNS proteins into the animal, such as subcutaneous immunization with encephalitogenic peptides in CFA, primarily result in presentation of self-CNS proteins exogenously through the MHC class II pathway (Barnett et al. 1993 ). This route of presentation allows for examination of the CD4 + T cell response.
Enhancement of EAE can also be achieved by administering substances in ways other than through a viral infection. Intramuscular (i.m.) injection of SJL/J mice (3-4 weeks old; Jackson Laboratory & National Cancer Institute) with plasmid constructs (DNA immunization; 100 µg per mouse; mammalian pCMV expression vector driven by CMV promoter and derived by excision of the β-galactosidase gene from pCMV-β) encoding the whole PLP protein or encephalitogenic epitopes of PLP (PLP 139−151 , PLP 178−191 ) did not cause CNS disease in and of itself but did result in an enhanced EAE disease following challenge 2 weeks later with various encephalitogenic PLP peptides (modified PLP 139−151 , PLP 178−191 ; 100 nmol per mouse) in CFA (Tsunoda et al. 1998 ). These mice experienced more severe disease and frequent relapses when followed for 2-3 months post-EAE induction. This enhancement affect was found to depend on the antigen used in the challenge and was hypothesized to be mediated by CD4 + T cells and anti-PLP antibodies (Tsunoda et al. 1998) .
In contrast, another group has demonstrated that DNA immunization could protect the animal against later development of EAE (Ruiz et al. 1999; Garren et al. 2001 ). In their initial study, i.m. injection of SJL/J mice (6-8 weeks old; Jackson Laboratory) with a plasmid construct (50 µg per mouse; mammalian pTargeT expression vector driven by CMV promoter) encoding PLP 139−151 ameliorated the acute clinical disease that developed following challenge 10 days later with PLP 139−151 peptide (100 µg per mouse) in CFA (Ruiz et al. 1999 ). These animals were not followed beyond resolution of the acute phase of the clinical disease. Differences between this study (Ruiz et al. 1999 ) and the previous study (Tsunoda et al. 1998) , that may explain the disparity in the results, include the age and source of the animals used, the DNA vector used, the number of immunizations, the timing of immunizations, the site of immunization, the concentration of immunogen, the timing of the challenge, and the length of time the mice were observed following EAE induction. The protective affect was hypothesized to be mediated by anergy of pathogenic T cells (Ruiz et al. 1999) .
In a second study, this group injected SJL/J mice (6-8 weeks old; Jackson Laboratory) i.m. with a plasmid construct (100 µg per mouse; pTargeT) encoding the same encephalitogenic epitope of PLP as was used above (PLP 139−151 ); however, this injection was paired with injection of a plasmid construct (100 µg per mouse) encoding the full-length mouse IL-4 protein (Garren et al. 2001) . The mice were challenged 7-10 days later with PLP 139−151 peptide (100 µg per mouse) in CFA. Though there are minor differences in the immunization regimen (age and source of the animals, DNA vector, number of immunizations, timing of immunizations, site of immunization, timing of challenge) between this study demonstrating protection from EAE (Garren et al. 2001 ) and the previous study demonstrating enhancement of EAE (Tsunoda et al. 1998) , the major difference is the presence of IL-4. The protective affect was hypothesized to be mediated by IL-4; secreted IL-4 could act on autoreactive T cells through the IL-4 receptor to activate signal transducer and activator of transcription-6 which in turn results in a shift in the T cells cytokine profile to a Th2-type cytokine profile (more IL-4 and IL-10; less IFN-γ; Garren et al. 2001) .
Subclinical priming and subsequent triggering of EAE
Yet another way to modulate EAE is to subclinically prime the animal with a virus encoding molecular mimics (immunologically cross-reactive epitopes) of self-CNS antigens followed by a nonspecific immunologic stimulus that triggers disease. SJL/J mice infected, via i.p. injection (5×10 6 pfu per mouse), with recombinant VV encoding the entire coding regions of PLP, myelin associated glycoprotein, or glial fibrillary acidic protein do not develop CNS disease but are susceptible to development of EAE disease following challenge 5 weeks later with a nonspecific immunostimulant (CFA; Theil et al. 2001 ). This priming affect of the viral infection was found to be mouse strain specific (genetic susceptibility). Additional experiments priming SJL/J mice via DNA immunization with a plasmid construct (100 µg per mouse; i.m. injection) encoding the entire coding region of PLP fused to ubiquitin (to enhance processing through the MHC class I pathway and induction of CD8 + T cells) and challenging (1 week later) with nonspecific immunostimulants (CFA or a control VV not encoding self-CNS antigens) showed some susceptibility to disease development; however, live virus priming resulted in more serious consequences than priming with plasmid DNA (90% of mice developing overt CNS disease compared to 20% of mice developing CNS inflammation, respectively). This priming affect of the DNA immunization was found to be MHC class I specific. Furthermore, the priming agent, either live virus or plasmid DNA, must encode a molecular mimic of a self-CNS antigen, whereas the triggering agent can be nonspecific and need not enter the CNS (Theil et al. 2001) . Thus activation of antigen specific cells induced by molecular mimicry can be achieved through nonspecific immunostimulation (bystander activation; McCoy et al. 2006; Tsunoda et al. 2007) or subtle cross-reactions [ (Selin et al. 2004; Kim et al. 2005) reviewed in Selin et al. 2006) ].
In an extension of the DNA immunization portion of the above study, SJL/J mice were subclinically primed with the same DNA construct as was used above (PLP fused to ubiquitin); however, the trigger in this case was encephalitogenic PLP 139−151 peptide (100 nmol per mouse) in CFA instead of the nonspecific immunostimulants that were used previously (Theil et al. 2008) . Priming and challenging mice in this way resulted in downregulation of the immune response, milder clinical disease, fewer CNS lesions, decreased lymphoproliferative response, decreased IFN-γ production, and increased IL-4 production, during the relapse after EAE induction. This decreased immune response was hypothesized to be mediated by activated and expanded CD8 + T cells which in turn were regulating the CD4 + Th1 encephalitogenic T cells (Theil et al. 2008 ). An extension of the live viral subclinical priming portion of the above study was performed in which the nonspecific immunostimulant (CFA) used as challenge was replaced by infection with various live viruses (Tsunoda et al. 2007 ). SJL/J mice infected, via i.p. injection (10 6 pfu per mouse), with recombinant VV encoding the entire coding region of PLP again did not develop CNS disease. These animals were then challenged 5 weeks later via i.p. injection with wildtype VV (WR strain; 10 6 pfu per mouse), lymphocytic choriomeningitis virus (LCMV, Armstrong strain; 2.9×10 4 pfu per mouse) or murine cytomegalovirus (MCMV, Smith strain; 2×10 4 pfu per mouse). The outcome after challenge with various live viruses depended on the virus used in the challenge. Mice challenged with wild-type VV or LCMV did not develop EAE, whereas mice challenged with MCMV developed CNS inflammation (meningitis and perivascular cuffing) and clinical signs of disease (weight loss and righting reflex disturbances). The ability of MCMV to induce disease in primed mice was hypothesized to be due to the induction of IL-12; IL-12 facilitates the production of IFN-γ by natural killer cells early after infection, and IL-12 and IFN-γ would then activate autoimmune Th1 cells (McCoy et al. 2006; Tsunoda et al. 2007 ).
Summary of modulation of EAE using CNS proteins/peptides
The consequence of vaccination or immunization with self-CNS proteins (molecular mimics), introduced via replicating organisms (live virus) or plasmid DNA, is variable, unpredictable, and likely depends on the antigen, the timing of immunization, and the antigen delivery vehicle . If, however, the animal is subclinically primed for the development of disease by either live virus or plasmid DNA, then induction of disease can be accomplished through either molecular mimicry and/or bystander activation by cytokines (i.e., IL-12 and IFN-γ; McCoy et al. 2006) . A summary of the effects of vaccination, DNA immunization and subclinical priming on EAE is given in Table 1 .
Modulation of the disease course of EAE with curdlan
Curdlan is a neutral (in charge), essentially linear extracellular polysaccharide (EPS) produced by Agrobacterium sp.
[reviewed in (McIntosh et al. 2005; Laroche and Michaud 2007) ]. The backbone of the curdlan EPS, a homoglycan, is β-(1,3)-linked glucopyranosyl residues (Fig. 1) . Curdlan molecules may be comprised of as many as 12,000 glucose units, are insoluble in water, alcohols, and most organic solvents, but are soluble in dilute bases, dimethyl sulfoxide, and formic acid. This β-(1,3)-D-glucan, which is tasteless, colorless, and odorless, has unique gel-forming properties [reviewed in (McIntosh et al. 2005; Laroche and Michaud 2007) ].
In addition to its gel-forming properties, curdlan has been suggested to be a biological response modifier with the ability to modulate the immune system [reviewed in (McIntosh et al. 2005; Laroche and Michaud 2007) ]. Some of the suggested immunomodulating effects include immunopotentiation, antitumorigenicity, anti-infectivity, anti-inflammation, wound repair, radioprotection, and anticoagulation. The bioactivities of β-(1,3)-D-glucans have been shown to be enhanced through modification, such as sulfation, of the polysaccharide. These effects are thought to occur through interactions between the polysaccharide and macrophages or other cells of the immune system via soluble or cell-bound receptors of the innate immune system [reviewed in (McIntosh et al. 2005; Laroche and Michaud 2007) ]. More specifically, it has been reported that curdlan is able to activate antigen-presenting cells (macrophages and dendritic cells) that express dectin-1, a C-type lectin that functions as a receptor for curdlan (Yoshitomi et al. 2005; LeibundGut-Landmann et al. 2007 ). Dectin-1, stimulated by curdlan, signals either through the spleen tyrosine kinase and a caspase recruitment domain (CARD) adaptor protein, CARD9, or through the p21-activated kinase and the Src tyrosine kinase and then through the Raf-1 serine/ threonine kinase to activate nuclear factor κB which induces dendritic cell maturation and secretion of the proinflammatory cytokines TNF-α, IL-6, and IL-23 (Yoshitomi et al. 2005; LeibundGut-Landmann et al. 2007; Ruland 2008; Gringhuis et al. 2009 ). The activated dendritic cells (efficiently costimulated through CD40-CD40L by T cells), TNF-α, IL-23, and IL-6, together with transforming growth factor (TGF)-β (most likely contributed by dendritic cells or CD25 + regulatory T cells), are involved in the differentiation of the IL-17-producing subset of CD4 + effector T cells (Th17 cells), and three of these cytokines (TNF-α, IL-6 and TGF-β), as well as the Th17 cells and IL-17 which they produce, are important in CFA complete Freund's adjuvant, CNS central nervous system, EAE experimental autoimmune encephalomyelitis, GFAP glial fibrillary acidic protein, IL-4 interleukin-4, LCMV lymphocytic choriomeningitis virus, MAG myelin associated glycoprotein, MBP myelin basic protein, MCMV murine cytomegalovirus, PLP myelin proteolipid protein EAE pathogenesis -induced in mice; MBP 68−86 -induced in rats; Langrish et al. 2005; Veldhoen et al. 2006; Hofstetter et al. 2007; LeibundGutLandmann et al. 2007; Iezzi et al. 2009; Xie et al. 2009) .
With the emergence of data supporting the role of Th17 cells as effector cells in EAE [reviewed in (Aranami and Yamamura 2008; Klemann et al. 2009 )], we set out to determine whether modulation of these cells, through the administration of curdlan, would result in modulation of EAE. Since curdlan acts as a Th17 inducer, one would expect exacerbation of EAE upon curdlan administration. However, the effect of curdlan administration may depend on the timing of curdlan administration, the route of curdlan administration, the concentration of the curdlan, the type of EAE inducer used, and the type of EAE induced.
Currently, we have tested curdlan administration in two different conditions. First, we have tested curdlan administration in MOG 92−106 -induced EAE in SJL/J mice (Tsunoda and Fujinami, unpublished data) . Screening of 15-mer peptides, with an 8-amino acid overlap, covering the entire MOG molecule, demonstrated that only the MOG 92−106 peptide was encephalitogenic in SJL mice (Amor et al. 1994) . Sensitization of SJL/J mice with MOG 92−106 in CFA (no curdlan) resulted in 1/5 mice (20%) developing relapsing-remitting (RR)-EAE with disease onset on day 30 (Tsunoda and Fujinami, unpublished data) . When the CFA was replaced with curdlan (500 μg per mouse) in incomplete Freund's adjuvant (IFA), 4/5 mice (80%) developed primary progressive (PP)-EAE. When curdlan (5 mg per mouse) was administered i.p. to sensitized mice after disease onset (day53), the one mouse (out of five; 20%) that had an exacerbation (and would have gone on to develop RR-EAE) lost weight and died 5 days after curdlan administration and two other mice (out of five; 40%) developed PP-EAE. When curdlan (5 mg per mouse) was administered i.p. 1 day prior to sensitization of the mice, 3/ 5 mice developed PP-EAE and 1/5 mice developed secondary progressive (SP) EAE, for a total of 4/5 mice (80%) developing a progressive form of EAE (Tsunoda and Fujinami, unpublished data) . Therefore, administration of curdlan either prior to or at the time of sensitization of SJL/ J mice with MOG 92−106 resulted in the conversion of a low frequency RR disease to a high frequency progressive disease. Curdlan was also able to convert the disease from an RR course to a progressive course even if given after the onset of disease though at a slightly lower frequency.
Second, we have tested curdlan administration in SJL/J mice subclinically primed with recombinant VV encoding the complete coding region of rat PLP (Tsunoda and Fujinami, unpublished data). As described above, these subclinically primed mice do not develop CNS disease but were susceptible to the development of disease following (Theil et al. 2001; Tsunoda et al. 2007) . When curdlan (500 μg per mouse) in IFA was administered subcutaneously 5 weeks after sensitization, all ten mice (100%) showed mild righting reflex disturbances (clinical signs of disease) and 4/5 mice (80%) showed mild CNS inflammation (meningitis and perivascular cuffing) at 20 days post-curdlan challenge (Tsunoda and Fujinami, unpublished data) . When curdlan (5 mg per mouse) was administered i.p. 5 weeks after sensitization, only 4/10 mice (40%) showed mild righting reflex disturbances (clinical signs of disease), and there was no obvious neuropathology at 12-14 days post-curdlan challenge (Tsunoda and Fujinami, unpublished data) . Although the curdlan/IFA group received a ten-times smaller dose than the curdlan i.p. group, the curdlan/IFA group had a higher frequency of clinical signs and more severe neuropathology. Therefore, the route of curdlan administration and the inclusion of IFA may be important factors in disease modulation in this situation.
Summary of modulation of the disease course of EAE with curdlan
In the two situations tested, MOG 92−106 -induced EAE in SJL/J mice and SJL/J mice subclinically primed with recombinant VV encoding the complete coding region of rat PLP, curdlan administration appeared to increase the incidence of EAE and/or the severity of the disease course. A summary of the effects of curdlan, when used as adjuvant, as a treatment or for the secondary challenge, is given in Tables 2 and 3 . These effects likely resulted from curdlan's ability to induce Th17 cells which acted as effector cells. Therefore, it appears feasible to modulate EAE by modulating the type of effector cells. Future plans include testing curdlan administration in other EAE systems. Two of these systems are PLP 139−151 -induced EAE in SJL/J mice and MOG 35−55 -induced EAE in C57BL/6 mice. Once modulation with curdlan has been shown to be predictable, then testing of compounds that suppress Th17 cells rather than induce them is in order.
Conclusions
Here, we reviewed the previously published data on modulation of EAE using CNS proteins/peptides and introduce new data on modulation of EAE through the administration of curdlan. Modulation of the clinical course of EAE, using CNS proteins/peptides, is variable, unpredictable, and depends on many factors; therefore, the usefulness of this means of EAE modulation is minimized.
A more direct approach is modulation of EAE through the administration of specific compounds. The administration of curdlan seems to increase the incidence and/or the severity of EAE. This knowledge and an understanding of the mechanism of action of curdlan may lead to the development of defined, predictable, and reproducible treatments for the prevention of disease development and/ or for the prevention of disease relapses/exacerbations. Once treatments for EAE have been established, these treatments may be translated into treatments for MS. In this way, a predictable means of treating EAE may suggest a predictable means of treating MS.
